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pib1−p = pi1 + (1− α)
Π1
N











































































































e + ae(r − rd)
)




































































































(r − rd) +
lb2︷ ︸︸ ︷
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−pΠb1(1− α) = Π
b
2
⇔ −pΠb1(1− α) = p
(
Ndb2 + Π1(1− α)
)



























rl2 = rd −
(1− α)(rl1 − rd)(1 + rd)(
1 + a(r − rd)
)
























pibp = ae(r − rd) +
ae
(
1 + ae(r − rd)
)











































= ae(r − rd) + p
ae
(
1 + a(r − rd)
)













































































pNe + (1− α)Π1 +
Npi1︷ ︸︸ ︷
pαΠ1 + pNae(r − rl1)
pN





















































































pigp = pi1 +
pi1
1 + rd































a(e + ae(r − rd)) +
(








rl2 = rd −
ae(1− α)(rl1 − rd)(1 + rd)
pae
(





















(1− p)(1 + a) (1−α)Π
pN
(1 + rd)
































= ae(r − rd) + p
a
(
e + ae(r − rd)
)




































































	 °¹«©¬§(©v¦®­&¶¸­ ¯­°± Ï ©v· ¯°·(·©v¦Ł­
































































































































































E(pig)− E(pib) = (1− p)
(1 + a)(1− α)Π1
(1 + rd)N
















ae(1 + a)(1− α)
(1 + rd)



















































































































































































































































































































































































































































































































































u′ > 0; u′′ < 0
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( (1− p)(1 + a)
(1 + rd)
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Π1 = Nl1(qRl1 − 1)
}óúy× ús#s










lb2 = ae(1 + ar






































































































































































































































= 2a2e2p(1− q)(Rl1 −R)
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1 + (1 + a)re
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− (1− pg)ej ≥ 0
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e′ − e′′ =
2pgρ− p
2
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piiij = pipj(Ri −R
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Πgg = p2g2(Rg −Rd)− (1− p
2
g)(e1 + e2)










































































d + 2pg(1− pg)(Rg + c1 + c2) + (1− pg)
2(c1 + c2) = 2ρ
⇔ Rggd =


















d )− (1− p
2
s)(c1 + c2) < 0
⇔ c1 + c2 >
2p2s
(
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c1 = c2 = c˜ =
p2s
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e∗ − c˜ =
( >0︷ ︸︸ ︷
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piiji (pi, pj) = pipj(R−Rd) + pi(1− pj)max
[
R− 2Rd + ej,−ei
]
















































piiji (pi, pj) = pipj(R−Rd) + pi(1− pj)
[
R− 2Rd + ej
]









piijj (pi, pj) = pipj(R−Rd) + pj(1− pi)
[
R− 2Rd + ei
]









































(R + ei + ej)]
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(R + ei + ej − 2Rd)(γ + Rd − ej)







(R + ei + ej − 2Rd)(γ + Rd − ei)













































































1− (1− pi)(1− pj)
)
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R + ei + ej > 2Rd
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2R2d + 9Rd − 143
R2d − 3Rd − 142
pj(Rd) =
2R2d + 7Rd − 130








piji = 0, 6591; p
ij
j = 0, 6128; R
ij







piiji = 0, 606; pi
ij












pii = 0, 7171; R
i
d = 3, 3944; pi
i
i = 1, 086
? º
pjj = 0, 6477; R
j
d = 5, 0; pi
j



























































































i = 1, 859
pijj + pi
i













































































γ + Rd − ej
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Πij = 2pipj(R−Rd) + (pi + pj − 2pipj)max
[
R− 2Rd,−(ei + ej)
]































































Πij = 2p2(R−Rd) + 2p(1− p)(R− 2Rd)− (1− p)
2(ei + ej)− γp
































R + ei + ej − 2Rd



















































2Rd + (1− p)







































(2ρ− ei − ej)(3p















































i (Rd) = p
ij(Rd)
(Rd − ej)
2 + γ(Rd − ej)





































piji = 0, 7737; Rd = 3, 081;
? º
piiji = 0, 945; pi
ij
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Πij = 2p2(R−Rd) + 2p(1− p)(R− 2Rd)− (1− p)
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= pj(R−Rd) + pjei − γpi = 0
dpiijj
dpj


















































































N − Zi = γ
2 −R2d + (ci + cj)Rd − cjci − (R¯ + ci + cj − 2Rd)(γ + Rd − cj)
w?¶/;?ŁY}ﬂﬂ2ŁYfw2w|/£óŁﬂw|Yﬂ|ﬂ}YEwE|ﬂrQc+:?ﬂ´ﬂ´ﬂw2w|P^
= Rd(Rd − ci︸ ︷︷ ︸
>0
) + (γ − cj − R¯︸ ︷︷ ︸
>0
)Rd + γ(γ − R¯− ci︸ ︷︷ ︸
≥0









































3cj − 4Rd − 2γ + R¯ + ci − (ci + cj − 2Rd) = 2(cj −Rd︸ ︷︷ ︸
<0


















2(ci −Rd︸ ︷︷ ︸
<0


























(2Zj − 4N)N −
dpj(Rd)
dRd















Πij = 2p2(R−Rd)− (1− p
















(R + ei + ej − 2Rd︸ ︷︷ ︸
(−)












(R + ei + ej − 2Rd︸ ︷︷ ︸
(−)
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